Abstract: It has been established that in many cases the system constants used in the Solvation parameter model as well as the corresponding log k values can be linearized in the same NSP and NSP' scale, respectively, which shows the compatibility of both models. NSP and NSP' are one-dimensional system parameters adapted to the chromatographic system used over the phase equilibrium constant.
INTRODUCTION
It is known that for the calculation of the retention (log k values), especially in RP chromatography, the multi-dimensional Solvation parameter model has been successfully used [1] [2] [3] [4] [5] [6] :
In the above equation V x is the solute's characteristic volume, R 2 the solute's excess molar refraction, p 2 H the solute dipolarity/polarizability, and a 2 H and b 2 H are parameters characterizing the solute's hydrogen-bond acidity and basicity, respectively. The above solute solvation parameters (solute descriptors) can be found in the literature for a great number of compounds, 3, 5 while the corresponding system constants m, r, s, a, b and c are determined on the basis of the obtained log k values using multiple linear regression analysis.
The main significance of this model is that at a molecular level it provides an interpretation of the retention properties under chromatographic conditions, which would not be possible by other means. However, its disadvantage is that a great number of system constants is necessary to calculate the log k values. These constants depend strictly on the chromatographic system used, for example two types of ODS may have considerably different system constants although the same mobile phase is used. 5 The advantage of the described multi-parameter method over many single parameter models, which can be applied only in some of the cases in a restricted range of modifier concentration, is doubtless. However, single parameters can be divided into two groups: those based only on the eluent properties (vol% of modifier, mole fraction of modifier or its logarithm, E T(30) and others 6 ), and those, which are adapted to a given chromatographic system, over phase equilibrium constant, such as, for example, SP and SP' system parameters or their normalized NSP and NSP' forms. [7] [8] [9] [10] The aim of the present work was to investigate the compatibility of the NSP and NSP' scales with the Solvation parameter model. For this purpose several different systems, as is elaborated in the text have been chosen. RESULTS 1, 2 This system was chosen as the log k values for 18 compounds, having quite different solute descriptors, determined in the range 1-100 % v/v of methanol 1,2 as well as the system constants for 1-80 % v/v of methanol are known. 1 This system was investigated in our previous paper 8 and a good linear correlation of the function: log k = f(NSP), where NSP = log [x 1 (K-1) + 1] / log K, was found. The K value for the mentioned system was 3.4, and x 1 is the mole fraction of the modifier in the mobile phase.
AND DISCUSSION

Consideration of log k values in the system CN-silica/MeOH-water obtained by Seibert and Pool
Both of the described models are compatible if a linear dependence between the system constants and the NSP or NSP'parameters exists, because in that case the log k values calculated by using Eq. (1) are also a linear function of the mentioned parameters. The corresponding dependence is shown in Fig. 1 . It is seen that such a correlation exists, and that only in the case of 1 % v/v of methanol and the constants a, b and c should this point be rejected. Regression and other data are given in Table I . Thus, it can be concluded that the worst correlation coefficients are obtained if the slope of the straight line is small, which is an expected phenomenon discussed previously by some other authors. 11, 12 By substitution of the values for the system constants from the obtained regression equations (Table I) into Eq. (1), Eq. (2) is obtained, which enables the calculation of the slope and intercept of the straight line log k = f(NSP) using the corresponding solute descriptors, after rearrangements:
The comparative data calculated by these two methods are shown in Table II , from which it is obvious that the data are in good agreement. An average |D %| for the slope is 3.5 %, and for the intercept 3.1 %. *Taken from our recently published paper 9 ; **|D %| = |100 (B-A) / A|
The obtained results show the compatibility of the NSP parameter and the Solvation parameter model in the case of the investigated system. The only exception is 1 % v/v of methanol, because, in this case, the system constants a, b and c strongly deviate from linearity. However, in spite of this, the average error in the log k values calculated using the two compared methods for 1 % v/v methanol and the compounds in Table II are almost the same, i.e., 0.04 log units.
Consideration of the log k values in the system ODS/MeOH-water obtained by Smith and Burr 13
The log k values for this system in the range 40-90 % v/v of methanol were taken from the mentioned paper. The necessary system constants and solute descriptors were taken from the paper by Abraham and Rosés. 5 As the given interval of methanol concentrations is not wide enough to determine the phase equilibrium constant, 8 the value of 10.88 was taken from the literature 7 where it was determined under similar conditions. As already said, it is necessary for the calculation of the NSP values.
The applied procedure was the same as that described. First, the linear dependence between system parameters and NSP values was found (Fig. 2) . The obtained regression data are given in Table I , and by their substitution into Eq. (1) the following is obtained:
A comparison of the slopes and intercepts of the straight lines directly determined from the function log k = f(NSP) and those calculated by using Eq. (3) are given in Table  III. From Table III it can be seen that the compatibility criterium of the data is met as the average |D % | in the case of the slope and intercept are 3.7 % and 3.9 %, respectively.
The high values |D % | of the slopes and intercepts shown in Table III for benzyl chloride are the consequence of the large error in the log k values calculated by means of Eq.
(1). This error is the highest for 40 % v/v of methanol and amounted to 0.16 log k units, while the average standard deviation in such calculations is about 0.06 log units. 5 The log k values for benzyl chloride calculated using Eq. (1) are also a good linear function of the NSP values: log k calc = -3.4396 NSP + 2.9068 (n = 6, r = -0.9996, s = 1.45´10 -2 ). The (Table III) . 
Consideration of the log k values in the system ODS/CH 3 CN-water obtained by Hanai and Hubert 14
The above authors determined log k values for this system in the range 50-90 % v/v of CH 3 CN for 86 compounds. 14 However, from these compounds only 20 for which the corresponding solute descriptors are known could be used. 2, 3, 5 As the given concentration range of CH 3 CN is not wide enough to determine the phase equilibrium constant, 8, 9 this constant was taken from the literature, 8 its value was 30.
In the same way as described above, the linear dependence between the system constants 5 and NSP values was found (Fig. 3) . The obtained regression data are given in Table  I and by their substitution into Eq. (1), the following is obtained: The comparison between the slopes and intercepts of the straight lines directly determined from the function log k = f(NSP) and those calculated by using Eq. (4) are given in Table IV . It can be seen from Table IV that the obtained results show complete compatibility of the NSP parameter and Solvation parameter model, as the average |D % | in the slope is 3.4 %, and in the intercept 3.5 %. It is worth mentioning that in all the investigated cases the correlation coefficients of the function log k = f(NSP) were better than 0.999. This means that the corresponding regression values of log k are very close to the experimentally found values. On the other hand, the log k values obtained by using Eqs. (4) and (1) do not differ considerably. Therefore, the difference between the experimentally found log k values and those obtained by using Eq. (4) 
Consideration of the log k values in the system ODS/THF-water obtained by Smith and Wang 15
The above authors determined the log k values for this system in the modifier concentration range of 20-60 % v/v for 20 compounds, which have been considered in this paper. On the basis of the average log k values, as was described earlier, 9 the phase equilibrium constant K = 14 is determined, using the following regression equation: log k = -3.3799 NSP'+ 2.6840 (n = 5, r = -0.99975, s = 1.16´10 -2 )
The NSP' values were calculated using the following equation:
, and x 1 is the mole fraction of the modifier in the mobile phase. The correlation coefficients of the function log k = f(NSP') for the individual compounds are worse than those calculated using the average log k values, but they are better than -0.991 in all cases. In the same way as described in earlier examples, the linear dependence between the system constants 5 and the NSP' values (Fig. 4.) was determined. The obtained data are given in Table I 
The comparison of the slopes and intercepts of the straight lines directly determined from the function log k = f(NSP') and those calculated using Eq. (5) are given in Table V .
From Table V , for the compounds 1-17 it can be seen that the obtained results show the complete compatibility of the NSP' parameter and the Solvation parameter model, as the average |D %| in the slope is 4.1 % and in the intercept 2.5 %. The large |D % | values in the case of compounds 1,4 (intercept),11 (intercept), as well as 18-20, are due to the fact that the log k values could not be calculated with the necessary accuracy using Eq. (1), which is incorporated in Eq. (5). It is concluded from the large errors when Eq. (1) (1), i. e., 0.06 log units. 5 In the last three cases the high |D % | values in Table V are partially due to low values of the slope and intercept.
Cosideration of the log k values in the system ODS/CH 3 CN-water obtained by Hanai and Hubert 6
These authors determined log k values for 61 compounds from the phenol group over a large range of CH 3 CN concentrations (up to 90 % v/v). Out of the 61 compounds were considered 18, for which the solute descriptors were know. 2, 3, 5 In the same way as described above, the linear dependence between the system constants 5 and NSP'values were found for K = 12 ( Fig. 5 and Table I ). The correlation coefficients of the function log k = f(NSP') in the case of compounds 4, 16, 17 and 18 are better than -0.996, and in the case of the remainder they are better than -0.999.
By substitution of the regression data from Table I 
The comparison between the slops and intercepts of the straight lines directly determined from the function log k = f(NSP'), and those calculated using Eq. (6) are given in Table VI.  From Table VI it can be seen that only in the case of the compounds 16 and 18, which have the lowest slope and intercept of the function log k = f(NSP'), is |D %| about 10 %, while in the other cases it is lower than 5.4 %, which shows the compatibility of the compared methods.
It is interesting to mention that the log k values of the considered compounds in the third Example (in which many are phenols) are a linear function of the NSP parameter, which we believe is the consequence of the different sorbents (Table I) . It suggests a different separation mechanism in the mentioned cases. 8, 9 
Cosideration of the log k values in the system ODS/MeOH-water obtained by Smith and Finn 17
These authors determined the log k values in the range of modifier concentrations 20 -50 % v/v for 27 compounds. Since the range of modifier concentration was nor wide enough for the determination of the phase equilibrium constant K, a value 10.88 was taken from the literature. 7 A linear dependence between the log k values and the NSP parameter was found for the given K value. Only in the case of nitromethane, the compound with the smallest slope of the mentioned function, a bad correlation coefficient was found (r = -0.9739), whereas in 14 cases | r | > 0.99 and in 12 | r | > 0.999. The investigation of the compatibility of the mentioned methods was possible only in 7 of the cases, for which the solute descriptors were known. 2, 3, 5 Using the already described procedure, a linear dependence between the system constants 5 and the NSP parameters was found ( Fig. 6 and Table I ). By substituting the regression data from Table I The comparison between the slope and intercept of the straight lines determined directly from the function log k = f(NSP), and those calculated using Eq. (7) are given in Table VII.  From Table VII it can be seen that only in the case of the slope of compound 1, was the value |D %| somewhat higher than 5 %, which shows the compatibility of the compared methods. Hafkenscheid 18 This author determined the log k values for this system in the modifier concentration range 30-90 % v/v for 34 compounds. From these compounds, 17, for which the solute descriptors 2,3,5 were available, were considered. As the investigated concentration range was insufficient for the determination of the phase equilibrium constant, a value K = 10.88 was taken from the literature. 7 Then it was established that there is a linear dependence between the log k values and the NSP parameters where | r | > 0.999. By means of the described procedure, the linearity between the system constants 5 and NSP parameters was established ( Fig. 7 and Table I ). By substitution of the regression data from Table I The comparison between the slope and intercept of the straight lines directly determined from the function log k = f(NSP), and those calculated by Eq. (8), are given in Table  VIII . From Table VIII it can be seen that only in the case of the slope or intercept for compounds 5, 10 and 16 is |D %| samewhat higher than 5 %, which confirm the compatibility of the compared method. Very high |D %| value in the intercept of compound 15 (hydroquinone) is the result, as in many other cases, of the fact that Eq. (1) does not yield accurate enough log k values. Thus, by application of this equation to the case of 30 % v/v of methanol it was found of that the value of log k is 0.34 log units higher than those experimentally found, while the corresponding regression value of the function log k = f(NSP) (calculated with the values given in Table VIII , column A), is only 0.02 log units higher than the experimental values. It is worth mentioning here that in the cases where the log k values were determined over modifier concentration ranges insufficient for an estimation of the phase equilibrium constant K (Examples 2, 3, 6 and 7), this constant was taken from the literature, where it had been determined for analogous chromatographic systems. However, this does not mean that both chromatographic systems have the same K values, but that the investigated concentration range falls in zone C of the field x 1 / K ( In the case of linear functions log k = f(NSP or NSP') assuming that linear extrapolation is possible, the following relations : intercept = log k (x 1 = 0) and (intercept+slope) = log k (x 1 = 1) are valid. 9 The full analogy is valid also in the case of the function: (system constant) = f(scale) (See Table I ).
Consideration of the log k values in the system ODS/MeOH-water obtained by
Finally, to the best of our knowledge, NSP and NSP' parameters are unique one-dimensional adaptable parameters. They are also parameters for which compatibility with the multi-dimensional Solvation parameter model has definitely been proved.
